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Proceedings of the Royal Society oJ Medtctne 10 A study of the notes of 26 cases I have seen during the past twenty-five years shows that the clinical characteristics are a slowly growing, painless enlargement of the alveolus of the molar region of the maxilla commencing early in life, between the ages of 10 and 25. It occurs commonly in females. I have the notes of 19 females and 7 males. In 19 cases the swelling was on the left, in 5 on the right and in 2 cases on both sides. There is no hereditary history. The enlargement is smooth, solid and ill-defined without signs of inflammation and without tenderness. The canine fossa is obliterated and the whole surface of the maxilla is thickened and blends with that of the alveolus. The prominence and accessibility of the alveolus make this enlargement obvious, The enlargement is confined to the outer surface of the alveolus and its inner surface shows no swelling. On the other hand, a tumour expands the whole alveolus, forming more or less a globular tumour in the palate. This distribution of the swelling is a distinguishing feature between a tumour and osteitis. It is often discovered for the first time by the dental surgeon, and the patient does not usually consult a doctor until the swelling has been present for two or more years. The enlargement slowly increases andc its growth is easily estimated when those patients who have to wear a denture find it necessary to have it remade about every two years owing to the steady increase in the size of the alveolus. The X-ray photograph (fig. 2) shows a marked increase in the opacity and thickness of the facial wall of the antrum and a diminution of the cavity of the antrum. The nose and nasal sinuses are normal and in the younger patients there is no dental sepsis. The other bones of the skull are not affected at first. The Wassermann reaction TE 1 * n X Ts s rs * n _ t * t _ 11
Section of Laryngology 329 is negative and there are no indications of acquired or congenital syphilis. The bloodcount and blood-calcium content are normal. If a section of the bone is taken, the periosteum is normal and there is an outer compact layer of bone, but beneath it there is soft vascular bone which cuts like a raw potato. The new formation of bone is subperiosteal in origin and is not clearly defined. The microscopic section shows a typical osteitis fibrosa with increased vascularity and a few giant cells. Some sections have been described as normal new bone. When only a small piece of the enlargement has been sectioned mistaken diagnoses of myeloma and osteosarcoma have been made. This serious error is avoided if the greater part of the tumour is sectioned. The differential diagnosis is not difficult. The smooth, solid, hard and ill-defined swelling of long duration without any inflammation or other physical signs makes the diagnosis obviouLs. Tumours, such as an osteoma or fibroma, are much more clearly defined. The X-ray photographs show their limitations and the tumours are more or less encapsuled (figs. 3 and 4). 5 ) and epithelial odontomes are much more common in the mandible and their growth is more rapid. Myelomata and epithelial odontomes are soft elastic swellings, the teeth involved in the tumours are loose and the X-ray photographs are typical ( fig. 6 ).
A dental cyst is recognized by the fluctuating swelling with soft areas situated lower in the alveolus; in some cases there is a discharging sinus. The X-ray photograph is also typical.
The precise pathology of focal osteitis is obscure and the claim that it arises from sepsis or toxic conditions of the teeth or of a nasal sinus cannot be substantiated. When first Proceedings of the Royal Society of Medicine 14 seen these patients have perfectly sound teeth with no sepsis and no history of sepsis.
The nasal sinuses are also free from sepsis. The extraction of teeth and the removal of sepsis arising after the beginning of the osteitis have not prevented the progress of the enlargement. Moreover cultures taken from normal bone of focal osteitis have been sterile. If'the cause were dental sepsis the incidence would be greater. When osteitis has been present for some years dental caries arises in the natural course of events, but cases of osteitis deformans and leontiasis ossea are very susceptible to local necrosis and osteomyelitis of the abnormal bone. There has been no history of local injury in any of these cases.
Evidence has now been obtained to show that focal osteitis fibrosa, osteitis deformans and leontiasis ossea are one and the same disease but that the clinical manifestations vary owing to anatomical or other reasons. Leontiasis 6ssea and osteitis deformans are both a form of diffuse osteitis fibrosa which has a predilection for certain bones of the skeleton. Leontiasis ossea affects the bones of the face. Osteitis deformans at first affects the tibia, but there are cases in which the jaws and calvarium are the first to be involved and it is then known as the facial type of osteitis deformans.
X-ray photographs of well-marked cases of leontiasis ossea show precisely the same changes in the calvarium as in osteitis deformans ( fig. 7 ). There are other features which are common to both. Leontiasis ossea is often confined to the surface of the bones of the nose and face. The leonine face develops slowly and takes many years to appear. Lawford Knaggs (1926) has described two forms of leontiasis ossea:
(1) Creeping periostitis;
(2) Diffuse osteitis (osteitis fibrosa). Leontiasis ossea frequently cotnmences in the tuberosity and nasal processes of the maxilla and extends to the nasal bones and turbinals. It also affects the internal ear like osteitis deformans. Patients suffering from leontiasis ossea first notice the enlargement of the nasal processes and they complain of nasal obstruction and deafness. Two of the 26 cases which I have watched for many years developed well-marked leontiasis ossea, some of the other cases are too young to show evidence of leontiasis ossea. Three of the 26 cases developed well-marked osteitis deformans. In addition to the early local osteitis of the alveolus the whole of the alveolus and palatal processes of the maxilla slowly increased in size and this enlargement of the jaws in osteitis deformans has been noted by dental surgeons. Osteitis deformans appears to have two stages. The first and earlv stage is one of decalcification in which the bone is soft, bends easily and is enlarged to compensate for its lack of rigidity. The second and later stage follows when there is an increase in the calcification with an increased deposit of calcium and phosphorus in the bones. It is possible that the two stages blend, i.e. decalcification and compensatory calcification of the bone are in action at the same time. In the first stage the condition is almost identical with that found in focal osteitis of the maxilla. It is assumed that the calcium' and phosphorus excretion is increased but in the second stage there is a retention of the calcium and phosphorus. This excretion of calcium and phosphorus is said to be controlled by the parathyroid glands and retention of the phosphorus stimulates the parathyroid glands. So far as is known these forms of focal and diffuse osteitis fibrosa do not have an increase in the blood-calcium or phosphorus. They appear to differ from those cases of osteitis fibrosa or fibrocystic disease with enlargement of the parathyroids and increased calcium and phosphorus excretion described by Donald Hunter, Turnbull (1931) and others. Some pathologists consider that osteitis fibrosa is a disturbance of the many factors which regulate the formation of bone -and which depend on calcium and phosphorus metabolism.
Some cases have periods in which the disease is arrested and in others the progress is very slow. There is no successful treatment of osteitis fibrosa at present, but our knowledge of the pathology has improved and given the earliest possible diagnosis with the application of the better understood metabolism of the calcification of bone, a successful method may be devised. Recent researches in the metabolism of calcium and phosphorus and the functions of the parathyroids in relation to osteitis fibrosa and fibrocystic disease of bone indicate such a line of treatment.
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Briefly, the results of these researches are:
The normal calcium content of the blood or serum calcium is 1O to 11 mgm. %. The blood phosphorus content is about 3 mgm. %. Blood phosphatase is 0 25%. The two main factors which control the balance of calcium between the serum and the bones are the phosphate content and the parathormone content of the serum. There are other outside conditions which affect the calcium metabolism such as the presence of phosphatase and the pH or alkalinity of the blood. Fibrocystic disease of the bone has been shown to be due to hyperparathyroidism in which there is an increase of calcium of the blood to 16 or more mgm. and excessive excretion of calcium in the urine. There is also a slight increase of phosphorus in the blood, hence the decalcification of the bone. The parathyroid glands have been found to be enlarged and their removal has resulted in a decrease of the hvpercalcxmia and an improvement in the fibrocystic disease. Phosphorus is said to stimulate the parathyroid glands to increase the amount of calcium phosphate excreted in the urine. Phosphatase is an enzyme which hydrolyses organic phosphates into inorganic phosphates and it occurs at the principal sites of phosphate metabolism, namelv, the intestinal mucosa where phosphortus is absorbed, in the bones where it is stored and in the kidneys where it is excreted.
Further details of this interesting research in biochemistry can be found in a paper by Hermon Taylor (1934); also a paper by A. J. Helfet (1940) . Focal or diffulse osteitis fibrosa as seen in osteitis deformans and leontiasis ossea shows no increase in the blood-calcium or increased excretion of calcium in the urine and there is no evidence that these forms of osteitis fibrosa are due to hyperparathyroidism. It is assumed that focal osteitis fibrosa is due to a decalcification of the bone, as in the first stage of osteitis deformans. I have prescribed calcium gluconate bv the mouth in two cases and also advised a much increased milk consumption but owing to the war I have not been able to observe the result. Helfet adopts the theory that an accumulation of phosphate in the blood stimulates the secretion of parathormone and he states that in the later and second stage of osteitis deformans there is a retention of calcium and phosphorus. It is impracticable to reduce the phosphorus intake in an adequiate diet so the reduction of the phosphorus was obtained by the administration of a soluble salt of aluiminium. The aluminium combines with the phosphates in the intestine, precipitating insoluble aluminium phosphate which is excreted unchange(d in the bowel. Helfet's prescription is:
Liq. Aluminium Acetate -l l/4 Syrup 3 6 Ess. Cherry Conf. Opt. "t 4 Mel Depuratum (P.B.) ad I) 4 37 1 four times a day after food. This is combined with at least one pint of milk a day.
He has treated eight cases of osteitis deformans successfullv with the result that they could walk farther and do more without being tired. Bone pain became less frequent and less intense. In two cases controlled radiographs suggested a slow change towards, the normal. If the administration of soluble aluminium is tried the patient should be carefully observed, though Helfet has given two patients aluminium acetate continuouslv for a year without any toxic reaction or gastro-intestinal upset.
In my opinion, surgical treatment should be avoided, but I have been persuaded to remove the deformity for 2 young patients and I have seen the results obtained by other surgeons. The enlargement is very diffuse and extends to the infra-orbital margin, also the whole of the facial wall of the maxilla was uniformly thickened. In spite of the removal of a large quantity of the soft bone from the surface of the maxilla the cosmetic result was not good. There is also the risk of sepsis and an exacerbation of the progress of the condition. Excision of the maxilla is decidedly unnecessary and the mutilation and deformity of such an operation are unjustifiable.
.rroceeatngs oj tne ioyat oocwety of Jvi eatctne RI Summary (1) Focal osteitis, leontiasis ossea and osteitis deformans are forms of one and the same disease.
(2) Neither dental and nasal sinus sepsis nor traumatism is the cause of the condition.
(3) The abnormal bone produced by osteitis fibrosa is more susceptible to osteomyelitis, necrosis and local secondary sepsis than the normal bone. Discussiont.-E. AV. FISH (representing Mr. WNT. Stewart Ross, Section of Odontology) said that he agreed with Mr. Davis that osteitis fibrosa was not associated with dental sepsis or sepsis of any other kind.
Among Mr. Davis's specimens was an endosteal myeloma of the jaw, a condition which wvas not described, though he had always suspected that the myelomas of the jaw started as an endosteal tumour. He did not find any satisfaction in the theory that the altered calcium or the phosphorus content of the blood was the cause in cases of osteitis fibrosa. He knew that it was not altered in the local variety, and that in the generalized it certainly was, but the alteration was the result of bone destruction, not the cause. Experimentally it was quite easy to give doses of parathormone and produce a great loss of bone from the skeleton, but on studying the bone it was found that cellular activity rather than blood chemistry was concerned. Bone was spoken of as being decalcified -or as undergoing increased calcification, but that was not an exact description of what was taking place, for the bone, both the organic as well as the inorganic fraction, was either being eaten awvay entirely or alternatively more bone was being built, but in either case what remained was as much calcified as before. When the X-ray picture showed increased opacity it signified that there Nvas actuallv more matrix p)resent, not that what was there was more heavily calcified. He illustrated b) means of a few slides examples of cell activity which had brought him to these conclusions, and mentionied an experiment in w-hich a guinea-pig was subjected to the introduction of thymol into bone. He showed a section of the symphysis menti of the guinea-pig in which the thymol had gradually impregnated the bone. The result showed that in the area where the irritant was most concentrated the bone lacunae Nwere empty and the bone cells had been killed. W;\here the concentration was less the bone was being eaten awvay by osteoclasts, while further away still, where the poison was still more diffused, an enormous amount of new bone was being built, even within a period of forty-eight hours. There was an ordered action in response to the irritant.
The reason why he felt that osteitis fibrosa and leontiasis ossea w-ere neoplastic just as bone tumours were, wN-as because the cells did not act in any way wh-hich conformed to the rule that bone was absorbed where the irritation wvas greater and deposited where it was less. It was an absolute rule. If it wvere not so, sequestration of bone could not occur; but the activity of the cells in bone and tooth tumours showved that thev were not acting in response to any law bv which bone was normally absorbed or deposited.
He illustrated this difference in cell activitv wN-ith sections of tooth lesions similar to osteitis fibrosa in bone. One of these had arisen from the pulp) ot a tooth and so could not have taken origin from either osteoblasts or osteoclasts since neither of these cell types is normally present in the pulp. He thought that the undifferentiated mesenchyme cell which is present in both bone and dental pull) was responsible for these lesions and regarded them as neoplastic because they could not be attributed to any apparent cause, served no useful purpose, but were examples of disordered cell growth having no tvpical termination. KENNETH EDEN said that this wvas a subject of wvhich he had recently made a study, and he had come to the conclusion that " hperplasia of the maxilla ", or " fibrous osteoma " as he preferred to call it, was one of a number of allied conditions found in the membrane bones of the face and vault of the skull; they did not occur in the base of the skull. The more fibrous of these tumours were found in the jaws as a central form-" the central ossifying fibroma ", and a periosteal form-" the fibro-osseous epulis ". They were composed mainly of new fibrous tissue, but always contained areas of ossification, and frequently a curious type of calcification in spheroids. These " calcium spheroids " were also seen in the osteomas of the skull and facial bones. The ossifying fibromas were uncommon in the bones of the cranial vault, but he had seen one tumour of this type in the frontal bone.
The form about which Mr. Davis had been talking, the fibrous osteoma, was found in either jaw, though more commonly the maxilla, and the cranial vault. It was characterized by a spongy network of new bone formation in fibrous tissue, replacing a part or the whole of one bone. There was also a more widespread form involving several bones, which corresponded to the ' osteitis fibrosa type of leontiasis ossea " described by Lawford Knaggs; this had to be distinguished from the periosteal form of leontiasis, which might well be inflammatory in origin.
Finally there were the ivory osteomas composed of dense new bone with a scanty fibrous tissue basis.
Pathologically all these types were related and had certain features in common. Transitional forms were also occasionally found. There was no evidence that they were inflammatory in origin, and he believed that they should be regarded as benign new growths.
" Osteitis deformans " was a disease occurring later in life than these other conditions, which arose during the growing period, and was usually in the end a more or less generalized disease, though it might be localized to a few bones for a long time. While it commonly involved the bones of the cranial vault, it tended as a rule to miss the facial bones, though there were on record a number of cases of a facial type of the disease. He thought that this disease could not be proved to be the same condition as the diffuse osteomas of the skull and facial bones.
The CHAIRMAN (Douglas Guthrie) said that very little work seemed to have been done on this subject during the past few years; the problem was that of classifving these curious bone tumours and deciding whether they had previously been classified too diffusely, using too many names, or whether they belonged to only one or two groups.
It seemed possible that there were tzvo groups, one of septic origin and another possibly of neoplastic origin, but certainly not inflammatory.
In favour of a septic origin in some of these cases was the curious tropical disease known as " goundou " in which the ascending processes of the maxilla enlarged, and the patient appeared to have two large egg-shaped swellings, one on each side of the root of the nose. This was illustrated in many works on tropical diseases, but he had asked quite a number of medical men who had been in West Africa, none of whom had seen a case. It was first described by Macalister, in I882, who alleged that he had discovered a race of horned men in West Africa. The supposed " horns " were so common that almost every person in the tribe was affected. It appeared to commence with nasal discharge in childhood and later the swelling appeared. Was this condition allied to those diseases which had been discussed that afternoon ?
The problem of hyperplasia of the cranial bones was not by any means purely of academic interest; it might even yield a clue to the nature of otosclerosis. The close resemblance, histologically, of hyperplasia of the maxilla to the new bone formation in otosclerosis had been noted by Albert Gray and other observers, and by trying out various remedies something which would influence otosclerosis might possibly be discovered, and this would be a very great advance.
The slides he had to show illustrated a paper which he had communicated to the Section some years previously (Proc. Roy. Soc. Mled., i6, Sect. Laryng., p. 73). The first was a well-known skull illustrated in various textbooks, first shown by Bickersteth of Liverpool to the Pathological Society of London in i866. All the bones were affected with the exception of the nasal bones. The orbits were encroached upon, and the patient was blind. He died aged 34. The lower jaw was enormously enlarged bv bossy formations. The next wvas a case of Beck's, which illustrated the appearance and showed why the condition received the name of leontiasis ossea. The patient had the leonine appearance, also clubbing of the tips of the fingers. Another illustration was from a paper by Westmacott, one of the earlier papers on the subject (Internat. Congress, I913),
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Proceedings of the Royal Society of Medicine 18 showing the soft and cancellous bone on section, and the general thickening of the alveolus, very similar to the casts handed iound that afternoon.
There were only two specimens in the Royal College of Surgeons Museum in London.
One was a jaw removed by Mr. Christopher Heath, and noted in his book on " Diseases of the Jaws " (I884). This one showed very x-ell hlow the antral cavity bad been encroached upon and had become very small. Another slide was of historical interest; an upper jaw which had been removed by Lord Lister, also under the impression that he was dealing with a malignant condition. Here again the maxillary sinus was reduced to very small proportions.
